I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Autism spectrum disorders (ASDs) are a spectrum of disorders characterized by pervasive impairments in social reciprocity and/or communication, stereotyped behavior, and restricted interests.\[[@ref1]\] ASD has been the focus of debate in recent years, largely as a result of multinational reports of increase in its prevalence.\[[@ref1]\] Studies reporting on the prevalence of ASD have reported the prevalence estimates ranging from 0.07% to 1.8%.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] The studies also point to an apparent increase in the prevalence of ASD. This reported increase in prevalence appears partly attributable to greater public awareness, broadening ASD diagnostic criteria, lower age at diagnosis, and diagnostic substitution.\[[@ref8]\]

Studies on ASD have largely focused on specific children populations; populations of children that are more likely to include children with ASD or children with histories of special needs or developmental delays.\[[@ref1][@ref3][@ref9]\] In other words, the current scenario of research in ASDs is limited largely to clinic-based case reports, case series, and retrospective chart reviews. A few attempts have also been made to study neurobiological, genetic substrates, and effectiveness of available treatment approaches in ASD.

An extensive PubMed search on the prevalence or incidence of ASD in India reveals a paucity of epidemiological data. Data further reveal that there are no specific community-linked studies.\[[@ref10]\] In this direction, this is the first population-based prevalence study conducted across rural, urban, and tribal populations in India.

Earlier, we published a midterm report of the present study.\[[@ref11]\]

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Ethics {#sec2-1}
------

The study has been approved by the Institutional Ethics Committee. A written informed consent was obtained from parents of the children. Further, assent was obtained from children over the age of 7 years.

Study site {#sec2-2}
----------

The state of Himachal Pradesh is predominantly mountainous with altitude ranging from 350 m to 7000 m above the sea. Himachal Pradesh is located in northwest of India, between the latitudes 30°22.40--33°12.20 N and the longitudes 75°45.55--79°04.20 E.\[[@ref12]\] It is spread over 12 districts covering a total population of 6,856,509.\[[@ref12]\]

Details of selected areas {#sec2-3}
-------------------------

For the purpose of the study, eligible population (children 1--10 years of age) from distinct geographical areas of this state, namely, a tribal area, a rural area, and an urban area was identified for inclusion. For selecting these geographical areas, the entire geography of the state was mapped according to the notified description for each area. On the basis of this, notification areas were identified as tribal areas, rural areas, and urban areas. From each grouping of the area\'s cluster, census blocks (for study population) were selected by a simple random sampling technique.

The study population thus covered included entire eligible population of the selected areas (tribal, rural, and urban) falling within three districts of Himachal Pradesh and covering a total population of 191,558.

### Urban area {#sec3-1}

Kangra is situated in the Western Himalayas and falls in the humid zone. It is situated in the Western Himalayas between 31°2"--32°5" (N) latitude and 75°--77°45" (E) longitude. The urban areas to be studied were selected from this district.

Towns of Dharamsala and Palampur, which are generally having a hilly topography, and towns of Kangra and Nurpur, with a relatively plain terrain, were included in the study.\[[@ref12]\]

### Rural area {#sec3-2}

Una lies in the southwest of the state. The topography of this place is generally plain with low hills and lies in the subhumid tropical climatic zone. It is situated at an altitude ranging between 350 and 1200 m above mean sea level and is bounded between 75°58'2"--76°28'25" (E) longitude and 31°17'52"--31°52'0" (N) latitude. Haroli block of this district was selected for the study.\[[@ref12]\]

### Tribal area {#sec3-3}

Bharmour and Pangi were selected for the study of prevalence of autism in the tribal area of Himachal Pradesh. Bharmour is situated in the southeast of the district Chamba (Himachal Pradesh). It falls between 76°20'0" and 76°52'30" N latitude and 32°11'0" and 32°36'00" E longitude with a total geographical area of 1797.28 km^2^. This region is mostly inhabited by a distinct tribe of nomadic pastoralists known as "Gaddis." They travel from one ecological zone to another in winter and summer seasons. Pangi was also selected for the study of prevalence of autism in this state. Pangi of Chamba district was also selected for the study. It lies in the northwestern extremity of the state. The villages of this area lie at an altitude ranging between 2100 m and 3000 m. It is situated in the semiarid zone of the inner Himalayas, which makes its terrain rough and difficult.

Study design and selection criteria {#sec2-4}
-----------------------------------

A cross-sectional study design was used for estimating the prevalence of ASD. The study covered the entire eligible population (children aged 1--10 years of age) of the selected areas available for participation on the day of survey. However, children with a history of hearing impairment were excluded from the study. No secondary visit was conducted and only *de facto* population was studied. All the houses from the selected areas were surveyed by a house-to-house survey to screen children with autism. The research was carried out in two phases: A screening phase and an evaluation phase.

Screening phase {#sec2-5}
---------------

### Instrument {#sec3-4}

The study participants were screened by investigators trained in the diagnosis of ASD using the Hindi version of the Indian Scale for Assessment of Autism (ISAA).\[[@ref13]\] The ISAA is based on childhood autism rating scale. It has forty items divided under six domains - social relationship and reciprocity; emotional responsiveness; speech, language, and communication; behavior patterns; sensory aspects; and cognitive component. The items are rated from 1 to 5 with an increased score indicating increased severity of the problem. A score \<70 was taken as no autism, 70--106 as mild autism, 107--153 as moderate autism, and a score \>153 severe autism. The Hindi version Indian Scale for Assessment of Autism (hereafter referred as HISSA) was modified to suit local needs using a systematic, iterative process. The details have been provided somewhere else.\[[@ref11]\]

The screening phase also included an assessment of the sociodemographic profile of the participants (using a socioeconomic status \[SES\] pro forma) and administration of a behavioral checklist in addition to administration of HISAA.\[[@ref13][@ref14]\] Separate SES pro forma (modified Kuppuswamy for the urban area and modified Prasad scale for the rural and tribal areas) was used for the urban, rural, and tribal areas.\[[@ref13][@ref14]\]

Evaluation phase {#sec2-6}
----------------

After the screening phase, all the subjects who were scoring above seventy on the ISAA were considered suspected cases of autism and were evaluated by a clinical team comprising public health specialists, pediatrician, neurologist, and clinical psychologist. The evaluation included an account of the prenatal conditions, birth history, developmental and medical histories, findings from earlier evaluations (including a history of hearing impairment), and intellectual and behavioral functioning. The clinical evaluation also included observing the child for a few minutes.

The screening scores on the scale were also reconsidered and altered (wherever required) as per the recommendations of the clinical team. A child was defined as a confirmed case of ASD after confirmation by the clinical team.

Further, 10% of all the children who scored less and were thus classified as nonsuspects for autism were also evaluated by the clinical team.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A total of 28,078 (children in the age group of 1--10 years) participants were screened using the standardized tools. The population sample included 14,059 (50.1%) females and 14,019 (49.9%) males. The number of females exceeded the number of males in the rural population, i.e., Una, whereas it was opposite for the tribal and urban areas. The mean age of the children screened in tribal area (male: 71.45 ± 32.73, female: 70.33 ± 32.87) was higher than that of rural and urban children \[[Table 1](#T1){ref-type="table"}\].

###### 

Gender and area-wise distribution of study participants

![](JNRP-8-368-g001)

The SES of the head of the family/father (as per Uday Pareek scale) of the screened rural children in [Table 2](#T2){ref-type="table"} shows that around half of the participants belonged to middle class (51.7%) followed by upper middle class (46.5%). The majority of children in tribal area (61.7%) belonged to middle class followed by upper middle class (37.6%). In urban area, 56.9% of participants screened belonged to upper lower class (according to modified Kuppuswamy scale) and 33.9% to lower middle class \[[Table 2](#T2){ref-type="table"}\].

###### 

Socioeconomic status-wise distribution of study participants in rural, tribal (Uday Pareek socioeconomic status scale), and urban (modified Kuppuswamy socioeconomic status scale) area

![](JNRP-8-368-g002)

After the evaluation by the experts in the selected areas, 43 children out of a total of 28,070 children from rural, urban, and tribal areas in the age group of 1--10 years were diagnosed as cases of ASD yielding a prevalence of 0.15% (95% confidence interval \[CI\] = 0.15--0.25).

Majority of these 43 diagnosed (88.4%; 38/43) were above 4 years of age. Proportion of children with diagnosed autism was same across 48--83 months and 84--120 months age group (0.2%). A higher proportion of male children (0.2%) were identified as cases of ASD as compared to females (0.1%).

The prevalence of ASD was found to be highest in the rural area with 26 children in the age group of 1--10 identified as cases of ASD out of a total of 10,961 children studied yielding a prevalence of 0.24% (95% CI = 0.12--0.28). The prevalence was almost similar in urban and rural areas at 0.09% (95% CI = 0.03--0.17) and 0.11% (95% CI = 0.04--0.16), respectively.

A higher proportion of ASD was observed among upper class SES (2.8%) of rural area. Around two-thirds of the children with ASD (17/23) were from upper middle class in rural area. Applying the same scale for SES in tribal area shows that majority of the autistic children belonged to upper middle class families (56.3%). However, majority of these urban children with ASD were from lower middle class family (30%; 3/10) \[[Table 3](#T3){ref-type="table"}\].

###### 

Confirmed cases of autism in selected rural, urban, and tribal areas

![](JNRP-8-368-g003)

Logistic regression analysis model was run with children diagnosed with autism as dependent variable and area of residence, age groups, sex, and SES as independent variables \[[Table 4](#T4){ref-type="table"}\]. A two times significantly higher risk of diagnosing ASD was observed in rural area as compared to tribal (odds ratio \[OR\]; 95% CI = 2.17 \[1.04--4.52\], *P* = 0.04). Higher age group (48--83 and 84--120 months) had 3--4 times higher chance of getting diagnosed as autism as compared to young age children (12--47 months) and this association was statistically significant (*P* = 0.01). Male sex had a 26% higher chance of getting diagnosed with autism as compared to female sex; however, this association was not significant (OR - 1.26; 95% CI - 0.69--2.30, *P* = 0.46).

###### 

Binary logistic regression analysis of children diagnosed with autism in selected rural, urban, and tribal areas

![](JNRP-8-368-g004)

Children in upper Class (I) SES of head of family/father had a nonsignificant three times higher risk of getting diagnosed as autism as compared to lower Class (V) (OR; 95% CI - 3.23; 0.24--44.28, *P* = 0.38).

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

ASD is a complex neurodevelopmental disorder characterized by qualitative impairments in three domains: Social interaction, communication, and repetitive stereotyped behavior. As a rule, these impairments begin in early childhood (before the age of 3 years), persist throughout the full life span, and often cast a detrimental impact on the well-being of affected individuals.\[[@ref15]\] Epidemiological surveys in different geographical regions since 2000 converge to estimates to a median of 17/10,000 for autistic disorder and 62/10,000 for all pervasive developmental disorders combined.\[[@ref16]\] The current study was the first community-based study carried out in India on the prevalence of autism among 1--10 years age and reported a prevalence of 15/10,000 (0.15%). Studies in Asia, Europe, and North America have identified individuals with ASD with an average prevalence of between 1% and 2%.\[[@ref17]\] The prevalence was significantly higher among children residing in rural areas as compared to urban and tribal. This was in contrast to an Arab study, where most of affected children were from urban areas, especially in Egypt and Jordan.\[[@ref18]\] The prevalence is also affected by accessibility to a tertiary care center and source of case identification (mainly families).\[[@ref19]\] Increased awareness about ASD with better access to health-care services among urban population leads to early diagnosis and management of the disorder. This could have led to improvement in symptoms and one of the reasons that a relatively lower proportion of study population fell in the category of autism.

Males presented with ASD in a higher proportion as compared to female children consistent with studies from elsewhere showing male predilection,\[[@ref16]\] and there is no evidence to date that explains this finding.\[[@ref20]\] One possible reason is that female children are more able to mask their behavioral difficulties than males. Furthermore, in developing countries, families may pay more attention to the development of male children compared with females or there could be lack of willingness by parents to report certain behavior exhibited by a female child.\[[@ref21]\] However, gender in our study was insignificantly associated with ASD. This result contradicts previous findings in a cohort study that included 118 children with autism followed into adolescence which reported more significant social impairment among females.\[[@ref22]\]

The prevalence of ASD was observed to be significantly higher among children 4--10 years with mild autism also higher in same age. The prevalence was higher in early years (1--7 years) for moderate autism. One possible reason could be that the case identification by the family was delayed till motor and speech development. Even though ASD can be diagnosed as early as age 2 years, most children are not diagnosed with ASD until after age 4 years.\[[@ref17]\]

The 2011--2012 National Survey of Children\'s Health, US, included children aged 6--17 years; when further stratified by age, the ASD prevalence was 18.2/1000 children aged 6--9 years, which was much higher as compared to our study (7--10 years, 2/1000).\[[@ref23]\] The difference could be due to difference in geography, culture, SES, and methodology used.

SES is one of the fundamental indicators of ASD and is corroborated by our findings.\[[@ref24]\] A higher prevalence was observed among "upper class" in rural area and "middle class" in both urban and tribal areas.

A descriptive study conducted at an urban tertiary care center in India reported majority of autistic children from middle class SES. The probable reason for this finding was that upper class patients usually do not avail government hospital medical facilities.\[[@ref25]\] In contrast, findings from Saudi Arabia reported most of the children diagnosed with autism belonged to families of low socioeconomic standards with unsatisfactory income.\[[@ref18]\] Evidence suggests an inverse correlation between SES and mental health; however, this causation is based on longitudinal studies.\[[@ref26]\]

These contrasting observations could be due to a low awareness among the source of identification in lower SES leading to negligence in early identification of the developmental delays further leading to higher mortality in children of lower SES due to associated anomalies with ASD. Furthermore, parents from lower SES groups may postpone seeking medical attention for disorders other than sickness.

The situation in low- and middle-income countries such as India appears to be that child health programs focus mainly on child survival issues. Very little attention is paid to developmental disabilities at policy and implementation level and as a result, budget allocations and human resource deployment are directed away from these programs. Lack of effective identification, referral program, and service delivery for these children is a big barrier.\[[@ref16]\]

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

The true estimation of prevalence of ASD in India will go a long way in improving policies regarding developmental disabilities.
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